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Study for the violation mechanism of fundamental symmetry using the cold
atom/molecular interferometer with optical lattice
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To explore the origin of the violation of the matter-antimatter symmetry gCP
symmetry), a new quantum measurement method was developed to measure the permanent electric dipole
moment (EDM). An optical lattice atomic interferometer was developed to search for the radioactive
isotope heavy element francium (Fr), which has the maximum electron EDM enhancement factor in atomic
systems, using nuclear reactions and laser cooling techniques, with the EDM measurement sensitivity
of 10"-29 ecm. Furthermore, by using the state of quantum entanglement, a method for EDM quantum
sensing was demonstrated to achieve an accuracy of 107-31 cm, paving the way for investigating the
mass hierarchy structure of heavy unknown particles exceeding 10 TeV, including supersymmetric
particles, in the next-generation precision fundamental physics.
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